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MEMORANDUM FOR FILE 

The o f f - l o a d i n g  of e x c e s s  LM consumables i s  an  
a t t r a c t i v e  approach t o  p e r m i t  i n c r e a s e d  s u p p l i e s  f o r  l u n a r  
s u r f a c e  a c t i v i t y .  The a p p a r e n t  e x c e s s  o f  a s c e n t  w a t e r ,  as 
summarized i n  t h e  a t t a c h e d  t a b l e  and f i g u r e s ,  s u g g e s t s  t h a t  
such  w a t e r  i s  a l i k e l y  c a n d i d a t e  f o r  o f f - l o a d i n g .  The 
a v a i l a b l e  w a t e r  a t  a s c e n t  s t a g e  impact  i s  g e n e r a l l y  g r e a t e r  
t h a n  1 0 0 %  of  t h a t  a c t u a l l y  consumed d u r i n g  t h e  mis s ion .  
(Note F i g u r e  2 . )  

The w o r s t  c o n d i t i o n  from a water c o n s i d e r a t i o n  i s  
t h e  loss of  one w a t e r  t a n k  a t  ascent s tage l aunch .  An ac t ive  
LM r e q u i r e s  o n l y  13 .5  pounds of w a t e r  t o  p r o v i d e  c o o l i n g  f o r  
a nominal rendezvous w i t h  an a d d i t i o n  of e i g h t  pounds f o r  t h e  
con t ingency  of a n o t h e r  r e v o l u t i o n .  T h i s  21.5 pounds i n  e a c h  
t a n k  p l u s  4 . 2  c o n s i d e r e d  u n a v a i l a b l e  t o t a l s  4 7 . 2  pounds.  
Without a t a n k  f a i l u r e ,  t h i s  q u a n t i t y  of water would s t i l l  
be i n  e x c e s s  o f  t h a t  r e q u i r e d  t o  c o o l  t h e  a s c e n t  s t a g e  through 
LM c l o s e - o u t  and a gu ided  l u n a r  impact .  

I n  a d d i t i o n ,  tests show t h a t  t h e  e l e c t r o n i c  equipment  
s t a y s  s a f e l y  below s p e c i f i e d  t e m p e r a t u r e  l i m i t s  f o r  approx ima te ly  
t h r e e  hour s  o r  more a f t e r  a complete l o s s  of  c o o l i n g .  

During mis s ion  1 3 ,  when t h e  LM a c t e d  as a l i f e  b o a t ,  
t h e  t o t a l  usage  w a s  o n l y  48 pounds. 

The o f f - l o a d i n g  of approximate ly  30 pounds o f  a s c e n t  
w a t e r  would p r o v i d e  a q u a n t i t y  (55 pounds)  i n  excess of t h a t  
r e q u i r e d  f o r  a f u l l  mi s s ion  or f o r  a s a f e  rendezvous w i t h  one 

\ 

f a i l e d  t a n k .  
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S u b j e c t :  LM A s c e n t  Water Margins and t h e  
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From : S. S.  Fineblum 
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W .  W .  Hough 
K .  E.  M a r t e r s t e c k  
J. Z .  Menard 
P .  E .  Reynolds 
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